Prevalence of depression in adolescents
Adolescent depression is a serious mental health problem. Approximately 15% of adolescents will experience a major depressive episode. 1 At any given point in time, 5% of adolescents will meet criteria for a depression diagnosis. 2 The risk factors associated with depression in adolescence include a family history of depression, being female, subthreshold depression, having a nonaffective disorder, negative cognitions, interpersonal conflict, low social support, and stressful life events. [3] [4] [5] [6] [7] [8] [9] [10] Depression in adolescence is associated with significant impairment in functioning and an increased risk for developing a future major depressive episode and other psychiatric disorders. [11] [12] [13] Despite the availability of measures to identify depressed adolescents and efficacious interventions to treat these adolescents, a large number of depressed adolescents go undetected and untreated. Furthermore, when treatment is sought in the community, the services provided are often quite brief and do not involve evidencebased approaches. 14, 15 The goal of this review is to provide health professionals with adequate knowledge to identify adolescents who are experiencing depression and to determine the most appropriate treatment option. To meet this goal, the review will summarize and
Screening and diagnosing depression in adolescents
Recognition of the considerable risk and impairment associated with depression symptoms and diagnoses in adolescence led the US Preventive Services Task Force to recommend that adolescents be screened for major depressive disorder (MDD) when systems are in place to ensure accurate diagnosis, treatment, and follow-up. 16 Screening identifies those individuals who are at risk for meeting clinical criteria for a depressive episode, and hence, is the first of two steps for arriving at a diagnosis. Following screening, clinician-administered measures of depression or a semistructured diagnostic interview may be helpful in distinguishing between subthreshold and clinical depressions. 17 A multimethod assessment approach for evaluating depression in adolescents is recommended. 18 In the following section, we review the most widely used and well-researched depression rating scales and diagnostic interviews.
Several self-report measures of depression have been used to screen adolescents for depressive symptoms. Given the poor construct validity of many of these measures and their low specificity, these measures are recommended as screening instruments and not to determine whether an adolescent meets criteria for a depressive diagnosis. 18, 19 One of the most commonly used measures is the Beck Depression Inventory (BDI). 20, 21 The BDI is a 21-item self-report measure of depression that was developed for adults, but has been used extensively with adolescents. A BDI score of 16 has been recommended as a cutoff score to indicate a depressive disorder. Several studies have attested to the strong psychometric properties of the BDI in adolescents. [22] [23] [24] [25] [26] However, the BDI does not assess severity of depression in adolescents as effectively as it does with adults, resulting in a high false-positive rate. 22, 27 Another commonly used screening instrument is the Center for Epidemiologic Studies-Depression Scale (CES-D). 28 The CES-D is a 20-item self-report measure of depression that was developed for adults. It has been well researched and tested as a screening tool for adolescent depression. 27, [29] [30] [31] The adult literature recommends using a CES-D score of 16 or higher as indicative of a depressive illness. Because a cutoff of 16 leads to false positives in adolescents, various cutoff scores ranging from 12 to 24 have been recommended. 29, 30 Even with these different cutoffs, the CES-D leads to a high rate of false positives. 19, 27 The Children's Depression Inventory (CDI), which is an extension of the BDI for children and adolescents, is a 27-item measure that is appropriate for children aged 7-18. 32 There is also a parent-report version of the CDI. Although the CDI has good reliability data, there are concerns about its construct validity, with research suggesting that the CDI measures general distress rather than depression. 33 Another well-known measure of adolescent depression is the Reynolds Adolescent Depression Scale (RADS), which was revised in 2002 (RADS-2). 34, 35 The RADS-2 is a 30-item selfreport measure of depression, which has an accompanying parent-report form. Unlike many other self-report measures, the RADS scales are based on the diagnostic criteria for depression. A score of 76 or higher on the RADS-2 indicates elevated depression symptoms requiring further diagnostic evaluation. 35 The RADS-2 is a promising screening tool, but additional research is needed to clarify issues of sensitivity and specificity. 19 Recognizing the need for a multimethod assessment of depression in adolescence, treatment studies typically include one of the self-report measures discussed above, a clinician-administered measure of depression, and a semistructured diagnostic interview. Although clinician-administered measures and semistructured interviews are not typically used in clinical settings, they may be helpful in assessing depression in these settings. 18 The 2 most commonly used clinician-administered measures are the Hamilton Rating Scale for Depression and the Children's Depression Rating Scale-Revised. [36] [37] [38] The most commonly used diagnostic interview for depression is the Schedule for Affective Disorders and Schizophrenia for School-Age Children -Present and Lifetime (K-SADS-PL) version. 39 The K-SADS-PL is a semistructured diagnostic interview that assesses current and past episodes of psychopathology in children and adolescents according to Diagnostic and Statistical Manual of Mental Disorders (fourth edition) (DSM-IV) criteria. Additional semistructured and structured diagnostic evaluations are available, such as the Diagnostic Interview for Children and Adolescents, the Child and Adolescent Psychiatric
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Assessment, and the Diagnostic Interview Schedule for Children. [40] [41] [42] For more information on these interviews, the readers are referred to two comprehensive reviews of these measures. 43, 44 The advantage of diagnostic interviews is that they help clinicians make a depression diagnosis and evaluate other comorbid conditions that may impact treatment planning. Although there is limited data on the use of these diagnostic tools in clinical practice, the evidence suggests that semistructured and structured diagnostic interviews may lead to more reliable diagnoses than unstructured clinical assessments.
45,46
Treatment of adolescent depression
The 2 primary approaches for treating adolescent depression are pharmacotherapy and psychotherapy. 18 With regard to medications, tricyclic antidepressant medications have shown limited efficacy in treating youth depression and are associated with negative side effects. 47 For these reasons, research has focused more on the use of selective serotonin reuptake inhibitors (SSRIs). Although there is evidence from several randomized clinical trials to support the use of certain SSRIs with depressed adolescents, there are also several negative trials of SSRIs with this population. 48 Fluoxetine has shown more consistent efficacy in the treatment of youth depression than the other SSRIs. [49] [50] [51] Until recently, fluoxetine was the only medication approved by the US Food and Drug Administration (FDA) for the treatment of adolescent depression. In March 2009, escitalopram was also approved by the FDA for the acute and maintenance treatment of depression in adolescents based on the positive findings of a recently completed trial of escitalopram and an earlier study of citalopram. 52, 53 A particular concern in regard to the use of SSRIs in adolescents has been the risk of adverse events, particularly increased suicidal ideation and behavior. 54 Whittington et al analyzed both published and unpublished randomized controlled trials on the use of different SSRIs for depression in children and adolescents to assess the benefits and risks of these medications. Although research on paroxetine and fluoxetine was comparable, paroxetine showed limited efficacy and a greater chance of adverse events. The limited number of studies on sertraline, venlafaxine, and at the time, citalopram also demonstrated weak evidence of efficacy and a stronger likelihood for adverse events in comparison with fluoxetine. 55 In 2004, the FDA examined the data on suicidality in children and adolescents taking antidepressant medication and concluded that a warning, indicating a small chance of suicidality, needed to be included on all antidepressant medication boxes. 56 More recent analyses of the data on the use of SSRIs in pediatric populations suggest that the benefits of SSRIs in treating adolescent depression likely outweigh the risks. 57 Furthermore, Gibbons et al found an association between higher SSRI prescription rates and lower suicide rates among children and adolescents. 58 Additional analyses of the risk/benefit ratio of SSRIs are needed to clarify this issue.
Given the concerns about antidepressant medications for youth and many families' preference for psychosocial treatments, several psychotherapeutic interventions have been developed for adolescent depression. Cognitive behavior therapy (CBT) is the most studied psychosocial intervention for youth depression and is considered a well-established model of treatment for this population. 59, 60 CBT is based on the theory that depression stems from maladaptive thoughts and behaviors. Although there are many different CBT treatments that have been developed to target adolescent depression, three treatment manuals have the most empirical support: Coping with Depression for Adolescents (CWD-A), the Cognitive Therapy Manual for Depressed and Suicidal Youth, and a brief CBT intervention developed and tested in the United Kingdom. [61] [62] [63] Other CBT interventions have been designed for depressed children and early adolescents, but a discussion of these programs is beyond the scope of this article. 64, 65 CWD-A is a group intervention that focuses on psychoeducation, increasing pleasant activities, cognitive restructuring, social skills training, and problem solving. 61 CWD-A has been used with and without parent sessions. Lewinsohn et al randomly assigned a sample of depressed adolescents to CWD-A with or without a parent group or a wait-list control for 14 sessions. Both CWD-A groups did better than wait-list control, with no significant differences between the two CWD-A interventions. 66 In a later study that included a larger number of participants and booster sessions over a 24-month posttreatment period, the CWD-A groups performed better in treating depression than the control group, and no difference was found with the addition of the parent component. Although the booster sessions did not reduce recurrence of depression, participants who were still depressed after the treatment and received booster sessions continued to experience reductions in depression symptoms. 67 In the past decade, CWD-A's effectiveness has been further demonstrated in research with a variety of adolescent populations, including depressed adolescents with comorbid conduct disorder and depressed adolescents in Puerto Rico. 68 Program, has been studied as an indicated and selective preventive intervention for adolescent depression. [70] [71] [72] [73] In a recent review, Cuijpers et al summarized the studies that have used this intervention approach with adolescents, both as a treatment and preventive model. 74 The American Psychological Association's (APA) Task Force has classified group CBT as a well-established treatment approach for adolescent depression. The CWD-A manual is considered probably efficacious, given the limited number of replication studies by independent investigators. 60 The Cognitive Therapy Manual for Depressed and Suicidal Youth is an individual treatment, lasting 12-16 sessions. 62 It primarily emphasizes cognitive restructuring and psychoeducation, but also incorporates behavioral activation and problem-solving training, depending on the individual case. In contrast to CWD-A, there are no specific exercises or homework in the manual, and there is more flexibility to adapt the manual to individual cases. 75 Brent et al examined the impact of their CBT approach on adolescent depression in comparison with family systems therapy and supportive therapy. Adolescents who received the CBT intervention were less likely to meet criteria for MDD following treatment than those in supportive therapy and had a significantly higher rate of remission than adolescents in either family therapy or supportive therapy. 76 There were no significant differences in long-term outcomes among the three treatment conditions at 2-year follow-up. 77 The Cognitive Therapy Manual for Depressed and Suicidal Youth is considered a probably efficacious treatment for adolescent depression. 60 Vostanis et al created a brief CBT program for adolescent depression that involves 5-8 sessions beginning with goal setting, emotional recognition, and self-monitoring, and then, depending on the client's needs, problem solving, activity scheduling, and/or challenging negative thoughts. 63 Although this manual was more effective in reducing depression symptoms compared with relaxation training in a clinical setting, there was no difference found between the approach and routine care when it was delivered in a community setting by social workers trained in the approach. 78, 79 Due to the limited number of studies, this brief CBT approach has been classified as experimental by the APA Task Force. 60 Another well-researched psychological intervention for depressed adolescents is Interpersonal Psychotherapy for Depressed Adolescents (IPT-A). 80 IPT-A, a 12-to 16-week individual treatment, is based on the concept that depression occurs in an interpersonal context. IPT-A conceptualizes depression as a medical illness that interferes with the daily life of the adolescent. The intervention emphasizes psychoeducation about depression, creating a detailed assessment of adolescents' relationships with others, modification of communication patterns, teaching interpersonal problem solving, and involvement of the parent in therapy. In an initial efficacy study of IPT-A, depressed adolescents were randomized to receive either IPT-A or clinical monitoring. At the end of treatment, significantly more adolescents in IPT-A met recovery criteria for major depression than adolescents in clinical monitoring. 81 An effectiveness study was conducted that compared IPT-A as delivered by school counselors with treatment as usual in school-based health clinics with depressed adolescents. 82 Adolescents who received IPT-A demonstrated a significantly greater decrease in depression symptoms and depression severity and a greater improvement in overall functioning compared with adolescents who received treatment as usual.
Rosselló and Bernal created an adaptation of IPT that was designed specifically for depressed adolescents in Puerto Rico. 83 They compared this version of IPT with CBT and a wait-list condition. Depressed adolescents receiving IPT or CBT experienced a greater reduction in symptoms and more improvement in social functioning than adolescents in the wait-list condition. The APA Task Force has classified the IPT model of treatment as well established, while the specific manuals are considered probably efficacious due to the lack of replication by an independent research group. 60 Although CBT and IPT are the most studied therapeutic models for adolescent depression, other interventions have also been developed. Diamond et al developed AttachmentBased Family Therapy (ABFT) for depressed adolescents based on structural and multidimensional family therapy. 84 ABFT posits that resolving family attachment problems and improving adolescents' sense of competency are critical to treating adolescent depression. This is accomplished by reframing the problem from the adolescent to impaired family relationships, building alliance with the adolescent and with parents, working with the parents and adolescent to rebuild attachment, and promoting the adolescent's sense of competency. 85 In a pilot study, Diamond et al compared 12 weeks of ABFT with 6 weeks of a wait-list control. Following the intervention, 80% of adolescents receiving ABFT compared with 47% of adolescents in the wait-list control condition were no longer experiencing MDD. 84 Based on this preliminary study, the APA Task Force classified ABFT as an experimental treatment in need of further study. 60 Since that review, an additional study of ABFT for adolescents with suicidal ideation found that adolescents in ABFT had significantly greater reductions in suicidal ideation 
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Adolescent depression than adolescents in usual care. Adolescents in ABFT also showed reductions in depressive symptoms, although the rates of change in the two conditions were not significantly different. 86 Weisz et al conducted a meta-analysis of psychological interventions for depressed children and adolescents involving 35 studies. 87 Current psychotherapies for depression in adolescents and children demonstrated a mean effect size of 0.34, which is between Cohen's benchmarks for a small to medium effect. 87 An effect size is a standardized mean difference between treatment and control groups that is expressed in standard deviation units. An effect size of 0.34 indicates that the average adolescent who received treatment for depression was at the 63rd percentile of the control group following treatment. 88 These effects indicate that some adolescents who receive psychological treatments for depression do not improve. There were no effect size differences between cognitive and noncognitive interventions or group and individual modalities. Given that the effects of existing psychosocial interventions for depression are modest, additional research is needed to enhance these interventions and/or develop novel treatments. In addition, more information is needed on the long-term effects of these interventions. 14 Research has also compared psychotherapy and medication for adolescent depression and examined the benefits of a combined treatment approach. Clarke et al compared adolescents receiving SSRIs through HMO pediatric primary care (usual care) with adolescents receiving usual care plus a brief version of CBT. 89 The CBT program, based on the CWD-A manual, was designed for 5-9 sessions and entailed the use of modules for cognitive restructuring and/ or behavioral activation. Although the combination of SSRIs and CBT had an advantage on a few measures, adolescents in combined treatment did not show significantly greater reductions in depression symptoms or rates of recovery than adolescents in the usual-care-only condition. Given that 75% of adolescents in usual care reported depression recovery by the 12-week follow-up, the study was likely underpowered to detect any additive effects of the CBT intervention. In addition, the CBT program may have been too brief to yield additional effects beyond the medication. 89 In the multisite Treatment of Adolescents with Depression Study (TADS), adolescents with MDD were randomized to receive CBT alone, fluoxetine alone, CBT plus fluoxetine, or a placebo pill to compare short-term efficacy and longterm effects. 51 Adolescents who received a combination of CBT and medication had the greatest decrease in depression symptoms and a higher rate of remission at the end of treatment than adolescents in the other conditions. 51, 90 Posttreatment, fluoxetine alone was superior to placebo, whereas CBT alone did not differ significantly from the placebo condition. 51 The effect size for CBT in TADS was smaller than the psychotherapy effect sizes found in previous research with depressed youth. The adolescents in TADS were more severely ill and had more comorbid conditions than the adolescents in prior studies of CBT. CBT may not be effective as a stand-alone treatment for more severely depressed adolescents. 91 The CBT manual used in TADS was based on CWD-A and the Cognitive Therapy Manual for Depressed and Suicidal Youth and included multiple CBT modules that the therapist could choose to implement. 61, 62, 92 It is possible that any one module may have been delivered at a lower dose than necessary for CBT to demonstrate efficacy. 59, 91 Further research is needed to better understand how antidepressant medication compares to psychotherapy and to examine the benefits of combined treatment.
The combination of antidepressant medication and an evidence-based psychotherapy may be beneficial for adolescents who do not respond to a course of monotherapy. The multisite Treatment of SSRI-Resistant Depression in Adolescents (TORDIA) study was conducted to determine the best treatment approach for these adolescents. Depressed adolescents who had been treated with an SSRI but continued to meet criteria for MDD were randomly assigned to one of the following conditions: a different SSRI, a different SSRI plus CBT, venlafaxine, or venlafaxine with CBT. 93 The CBT intervention was based on the CWD-A manual, the Cognitive Therapy Manual for Depressed and Suicidal Youth, and the TADS manual. 61, 62, 92 The 12-session treatment consisted of cognitive restructuring, behavioral activation, emotional regulation, social skills, and problem solving, as well as the option of 3-6 family sessions. The highest response rate was found in adolescents who received a combination of CBT with either medication, but there was no difference between the medications. 93 Thus, depressed adolescents who do not respond to their first trial with an SSRI may be best helped by switching to a new medication and undergoing CBT.
Based on the previously described literature, specific treatment guidelines for youth depression have been outlined by the American Academy of Child and Adolescent Psychiatry (AACAP). 94 These guidelines recommend that following an initial diagnosis of mild depression, adolescents should be provided with support and monitoring for 6-8 weeks. Adolescents who do not respond to nondirective support and monitoring or have more moderate depression should submit your manuscript | www.dovepress.com
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Young et al be referred for CBT, IPT, or antidepressant medication. For adolescents with more severe depression, antidepressant medication is recommended. Based on the TADS and TORDIA findings, combination treatment consisting of an antidepressant and CBT or IPT should be considered for adolescents with severe or treatment-resistant depression. 51, 93 After a depressed adolescent has shown improvement for 6-8 weeks, the AACAP guidelines recommend that treatment continue, at a decreased frequency, for 6-12 months to prevent relapse.
94
Applicability of research findings to clinical practice
Although research supports the use of SSRIs, CBT, and IPT for the treatment of adolescent depression, critics argue that the samples used in these studies are not representative of the more complex cases seen in clinical practice. 15 The majority of adolescents in randomized controlled trials are recruited to participate through advertisements; they are not actively seeking treatment for their depression. 95 In addition, both medication and psychotherapy trials tend to exclude adolescents with certain comorbidities, and so it is unclear whether these treatments are effective for adolescents with comorbid conditions. 15 Finally, most of the studies, with the exclusion of those on IPT-A, have had predominately white, middle-class samples. As such, it is not clear how effective the psychosocial treatments are for ethnic minority groups. 96, 97 Despite these concerns, meta-analyses suggest that evidence-based therapies are superior to usual clinical care for youth mental health problems. 15 As such, health professionals are encouraged to use research evidence to guide treatment decisions with depressed adolescents in clinical practice.
Long-term outcomes of depression in adolescents
Adolescent depression is a recurrent illness, with a third to half of individuals experiencing an additional episode within 3 years of recovery. [98] [99] [100] Recurrence, in particular, is likely for adolescents who have a more severe depressive episode, have multiple depressive episodes during adolescence, or have family members with recurrent major depression. 12 Given the high likelihood of recurrence, maintenance treatment is recommended. 94 Despite these recommendations, very little research has been conducted on maintenance psychotherapy or pharmacotherapy with depressed adolescents. The exceptions to this are the CWD-A study discussed earlier and the multisite TADS. 67, 51 In TADS, complete and partial responders went on to a 6-week continuation phase, when they were seen for psychotherapy or pharmacotherapy visits every 2 weeks, and then to an 18-week maintenance phase, when they were seen every 6 weeks. 101 A larger percentage of adolescents met criteria for remission following continuation and maintenance treatment than did at the end of acute treatment. 102 These findings highlight the importance of continuation and maintenance treatments, particularly for adolescents who show only a partial response at the end of treatment. Additional research is needed to determine the appropriate frequency and duration of these sessions.
Conclusion
Adolescent depression is widely prevalent and is associated with significant risk and impairment. Given the considerable risk and impairment associated with depression, it is important to identify, diagnose, and treat adolescents who are experiencing a major depressive episode. There are several well-studied measures that can act as a first-stage screen for depression in this age group. This screening should be followed by a comprehensive diagnostic evaluation to determine which adolescents meet criteria for depression, identify potential comorbidities, and better estimate the severity of the depressive episode. This diagnostic information will help determine the most appropriate treatment options. Research supports the use of pharmacotherapy, CBT, or IPT for the treatment of adolescent depression. Although these treatments are effective for many adolescents, approximately one-third of adolescents remain depressed following treatment, and a number of adolescents experience a relapse in later adolescence or adulthood. 103 This suggests the need for further research to enhance existing treatment approaches, to develop and study novel treatments for adolescent depression, and to examine the appropriateness of depression interventions for various ethnic populations.
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